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(54) INFORMATION PROVIDING METHOD AND DEVICE THEREFOR 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the useful information in 
response to the estimated activity of a user by extracting the unit 
activity history information on an information providing object to 
estimate the activity of this object and sending the information 
accordant with the estimated activity to the information providing 
object 

SOLUTION: The activity of an information providing object is estimated 
from the extracted unit activity history information on the object and 
the information accordant with the estimated activity is sent to the 
object In an information providing system 100, for example, the position 
of a user having a portable terminal device 20 is detected by a 
communi6ation project device 30. An activity pattern analysis server 33 
of the part 30 analyzes the activity pattern of the user from the position 
information. In this example, the server 33 uses an activity object stored 
in an activity pattern information storage part 34 in response to the 
request of a server 41 and estimates the activity of the user having the 
device 20 with the day of the week and the weather designated by a 
service provider 40 used as the key information. 
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BNT) i&iR^fu. vm^ittiimmst (event) 
ts-cJv^T. mmmmmcommrmmmm (act 
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•f-yT'i:. 

±MfnmtmiM<^Wimmi,zx-^\^x ±tats«ii^ 

mfim^'th^^^^i'zmf^fi^ _ 

m^mm/^ziM^m^mi. isi^^^iznt 
xm^(ommx'mm^ti^Mm9^Wiizm.i-f^ii^ 



mzietvxmM<^m^v^$tih^-^'^mmm 

^i.zii->xist.mtvkmifBmmL^^tt^wm.^ 
±MMmTmm^iii^m±±.wmm.^mzwm-^iif^ 

±§i^mmmizm-rs\^x±sij^mmm^^tii\ii-t 

[000 11 
[00021 

l^COtmi'^^ ^X.tfPHS (Personal Handypho 
ne System) fciJV^TJi. PHSJg5l^S*»feSHl?tl.S 

©J«il«tC3M^m.^i:tiO. PHS-9--b'xSfc:tJV'> 
•C P H SSS5l^iWiitaS:l^<^^V- 

[00031 P H S^5^a<^afflffiSr*0ffl 
PHSjS3j^Sl=*ft'CSKPHSiS5f^ia<OfitS 

[00043 

3S:s{4a('jstfeffl$ssr4ieH-&i'^-rAT«i, mm 
^i:mm-h^'-^<rmmi^Lx^mmizm\:^it 

[00051 ^^mi±i^J±<o^i^^Lx^j:^nf^i><^ 

[00061 
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[0 0 07] 

[0008] (1) 'ijmfm:mr>}m 
.mmi^m.-^izm.(>ttim^t lt^-te vent 

b. mstz^ ENTlTY**tf-3SMmfi&S:^^AC 
TIVITYfc. mAiZ^ ^iSENTITYtC«eLS 
KENT I TY*«|g^-rS EVENT (X.{±ACT I V 
I TY ) <0^1fcJ:.->Tl^(Stg3a^-&tf3^«Sr*-^P RO 
CESSt3&>^>«m$iXS. 

[00 09] ^itLe^><7)^^M:i^mv^-rt. muz^ 

S^S-miOSS^-CiftSENTITYiiL, ^2 
<Og^TJ)SEVENTi:LT. gj!i^5l#MTMS#t> 
<0?|:<iO^Jfcliat».SArrival EVENTi:. ^ipmS^-h 
^H^tX^^-Cmi^W^^it^t start of service 
EVENTk, ^i)i^mTfmi:m.^>^t^ End of 
service EVENTt*»'&S. -^-LT. ISBCO^^T'*) 
S ACT I V I T Yti^^WiSTJiA-r^^T^^^T^b, 
^4 <?5^-r*& P RO C E S S<i«fc:ra«"*-S EVE 
NT?(IS:^-t^:i:{c=5r?.. 

[00 10] ZCOioiZ^ ENTITY (§) c?Di&#^ 

nmzmLr^^mmt:Wr>v0t: (event) <o» 
^fflv\ -e<7>^j (PROCESS) izi'yxm<r>nm^ 

?iaScWt^x;Nktfct><7)ENTITY (|g) (mrlH^ 
a!I^CfflV^i>. 

[00111 m-ox. i<o*itia^^-f/VTtt, i^tit 

« (EVENT) izxtm^if'M^ii&zbizx'o ^ m 
^■thmm.b ^(Ti^f^mzx 'otmt^m^m-b 
it. 

[00 12] ZZV. $>t±{^ (ENTITY) IC^L 

±iii(Omi^ ( ACT I V I TY ) i: 
MIS (ACT I V I TY<Dii^ammbmhi,i^m) iz 

CT I V I TYcO^Jt . ±^ (ENTITY) ICioT 
[0013] -TiOS^W^rT^/P-CJi. ±*(0^Tl!)^f5itJC 

[0014] iiCfc. ±#:£0^fiin^a!l^fi=^ l^iCffl<'^^>tL 



TITYrS>-&±*«-e<Ji.{f-3-— TkL. ^UOL-^O) 

at^i&*?SSS'«^S stay ACT I V I TY&U^ M 
ove A C T I V I T Y i: LTf*ai-n. , 
[0015] ■r=5:i5*>. 03 \iZfTCtX 5 fc. mS«OffiS 

ix;tfiaffllg2Stl^'5-<Oi^|fI^EVENTi: UT»r 

[0 0 161 -e-LT. C:tL/i>SS$*7.y5:EVENTfc:« 

•CJV>TACTI VITYS:»ai-fS. ^^i^-k. Wk^ 
iXJt^cOEVENTtOd-^. EVENT l&l;rEVE 
NT2{i|gt{4ST-*0, EVENT3liEVENT2 
IC^rLTM^-SfifiT * OSiotCEVENTS— EVE 
NT6{i5V^(cS^:-5eSTS)l.i:-r-l.. ^tz. EVE 
N T 6 test E V E N T 7 {i^^ ^ fiLMT'* >5 E V E 
NT7--EVENT 1 0«-t/t-mi^teSt'*«.fc-r 

[00 17] ^<Oi5^r#EVENT<0«ltili^-C<4. 
EVE NT 1 aVE V E NT 2 fc-PV vx\tZ<^V^^l,Z 

3.-^\.m-'<^mzm^'LX^^l>:ibt^i}>t. :iti 
tcM LT E VE NT 3 ~E V E N T 6 t^OV {4iO^ 

©^fci— r*<^ISL.-CV^^c:J:!&«^)-j&^^, m^^x. E 

VENT2S.t/^EVENT3<04'H^STl IS-ACT 
I VITYCDAit^i:>S^i:LT. EVENTlJttX 
EVENT2ffl!lS:}^^Ei&^f Stay ACTIVITYi: 
EVENT3~EVENT6$'J.— if<0^*«-r 
Move ACTI VITYfc-f-S. *>t. EVENT7~ 

EVENTi ofcov^Tti. cc^^^^—- 

VENT62ilXEVENT7<?D«fia^iaTl 2?:ACT 
I VITYc7)Ail^t>$^i:LT. EVENT7— E 

VENTl OifflSrJL— ifiOji^t^^t- Stay ACT IV 
ITYb-th. H»fcl. EVENT3~EVENT6<0 
Move ACTI VITYtCtJft.5aJ^tfe^{±-?-<0Bir<0 S 

tay ACT I V I TYaymE^MXh 0 , Move ACT 
I V I TY<OBW^{±^^ Move ACT I V I TYfc 

m< Stay ACTIVITY<?5jfffiffi^t*S, iL<7)X 
dfc. »tove ACTI VITY{4ai5life42MXe6<Mji^ 

Ml^mS^® (i^^T 1 1 ~T 1 2 ) -oTlS^ti 

[ 0 0 1 8 ] ^cOi a tc tT. Tj&illl— tiatzfg:it 
LTViS^tOEVENTJiJi&ifctoTlOiO Stay AC 
TI VITYfcf •2>i:^^te. 9T&«i^iilLTV^sm<?D 
EVENT?!l^*i:i^>T10<?5 Move ACTIVITY 

[00 191 *^*^^EVENT*^4>ACTI V I TYCO 
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cOfiM-C&S EV ENT$-]R Oatrr^ -«r:^ISIIS*< 3 0 
3 O^a-iyjiT-lROaiiitfcE VENTtt, ACT I V I 

SP 1 2l=:^l>. 

[00201 ^a)^i^;^-rA{4. xxvrsp i 2ic 

fcV^T. Stay ACTIVITYWC, C:<7?fc 

§IX'5a*tl.^EVENTt=:i*Ji5-f-l.fc«0. -f^Jiio^M 

Aif§^>ix-S,i:. ^i^i fcJi^^fc &lRDa*ix^<:E VE 
NT*JBi^¥0 Stay ACT I V I TYcO=5r*»tC#*E-ti: 
•r. L*»tr^-fe;^HPB*<3 0-»-ia±'C*>SCli:S-*L 

3(Z^-ot:. ^<^fc#C0EVENT<0-r-:?S:iR«OT— 
^t^mm (Top Box)l-1Stt1-S. 
[00211 .IftfcStb-CXT^'yrSP 1 2t^t3V^T# 

EVENTOr^'-feXHPS;t^3 0^tJlii-r$>'?. 
Stay ACT I V I TYfO^SriPfcRSKOE VENT*«# 

Ji. X7^>yrSP14dfoT. ^«i:^lROa*tL/^ 
EVENTS. MjS-ri.lK»«OACTI VfTY<^«^ 
aolokLTACTIVI TYt-:S' $■^Sttt3t•r- 
:5'1S«ftlBiS (ACTIVITY Box) JrSfrT^. 
[0 0 221 ^Oidl::. TrJ'-feXi^diSO^J-JJLh-C 
&SEVENTXt±EVENT^fc-P<.^T«±. I^»<^ 
*ffl*>^.^rSBt#« Stay ACTIVITY*J&S^ 

[0 0 231 t^:. iJ^J^T'-yrSPl 1K:*}V^T« 

E V E N T<OT^' -fe:^iaPS5!)* 3 0 ^i-JJlrt "Cfc S t S-^ 

PlSfcl^oT. ^(Ofc^lROatiliiEVENTXti 
EVENT?iJKOV->T, ^comm. it^OEVENTi: 
(Dfitmm^ (03 ) Urtt-rfV^T . stay ACT I V I T 
Y-C*>S*» Move ACT I V I TYThhipi:Wtt 

[00241 m^Z^ Xy'-yTSP 1 5tCfc<t4M»fi; 
LX. nWf^i^^T-Mi. EVENTyiJ«05feili:*iai8 
<^^_-^^|!l^'2 0^5-]jUi*^-:>, l5lt{a§ (EVEN 
T) ^«0^Ti6Srfc-l.-fl!l^ (fly^) X'CO 

Move ACT I viTYkl.^r$=3rv^J;at3-r6. 
[0 0 251 -et-C. Xx>yrSP15{e:teV>-C stay 
ACT I V I TY-cS>62pM»»*^#^>ti& k , trKrf- 
SIv'XT^AtJ, XT-yrSP 16t:^-3T, isiaio-^ 



a (EVENT) *»i5>^rl.lSl#<0 Stay ACTIVIT 
Yii^^tl-Si^A^^WBrT^. ^^T#^*S«**#^> 
aSk. icO^kfiClcOk^liXOjiSitfcEVENTX 
{4EVENT5l|tJ:^ Stay ACT I V I TYkHSS^O 
Stay ACTI VITY*«ff«El-S.Ik2r^tT 

iZf^-oX. J:iE<0;^-r-yrSPl 5twi$V^T Stay AC 
T I V I TYk¥«l»r?ft^.:EVENTXt4E VENT^II 

«rjftJES-r-&iBEff<7)Ac T I V I TY<mmm<r> i -ot l 

T Stay ACT I V I TY'r—}'t:^Liiif-^^ 
mi ( stay ACTIVITY Box) ^^-tt. Ztl 
IZXK). stay ACTI VITYWEVENTgC 

(mm) ifimthztitx*). mm. stay ACTIV 

[00261 ZixizM LXX'r <y r S P 1 6 ttJV^TS 

EVENTXJiEVENTJJltCiS Stay ACTIVI 
TYbW^i^m^ff) stay ACT I V I TYA«L* 

r"/rsPl7tc»o-C, ±M<o:^x«yrsP15fcifc 

V^T stay ACT I V I TYkfJBf^ilfcE VENTX 
^iEVENT5!I^:fflV^Tf^fc^^ Stay ACT IV I TY 

[0 0 271 ^imc^U-C. Ji^cOXx-zT-SPl St 
iiV^T. i<J!ji:§IX'3aitLitEVENT5l|3&« Move A 
CT I V I TY-CS>SWIiTS**«#fe<X& t . tTi!)^«! 
j/X-rAJi. X-f-yrSPl StCi^^T, ll«tfO#«B 
(EVENT5F9) IJ-ty^hW^ Move ACTIVIT 
Y*qm^l>*^A^^*'iBTT^- ^3T'#^m*«#'?> 
tl,?,k. C<7)C:i:{iC:ol:%]|X0a*iXfcEVENT?iJ 
KiS Move ACTI VITYi:^®«BS#<^ Move A 
CTIVITY*«-rS-k?r*LTtJ'9. .IcOk# 
ffi!)^a!>'^xA{±. X-f«y7-SP2 0K^oT. J:^ 
iOJ^T^ yT-SP 1 5fcfcV->r Move ACTI V I TYk 
^3IBf3*tfcEVENT^$:J*l£;-rSK#<^ACT I V I 
TY<7>S«ffl<0 1 -9 1 tX Move AC T I V I T Yt- 
9i:imhtzT'~mmiii ( f^ve act I V I TY 
Box) ^IBBrrS. itlfcAO. Move ACTIV 

iTY<7)gifl&;^ (■r'SrfcfeEVENT) (^mmhm 

Sit Move ACTIVITY<?)^5I 

[0 0 281 C:tLtrJtL-C;^-r"/rSP18lC*5V^TW 

EVENTJiJtCiS Move ACT I V I TYki^tOM 
ffiOMove ACT I VITY*fi¥«L=Sr</'>;:i:Sr*L"^ 
tJO. ClcOk^'fTift^-ailv'^-T'AJS, x-r-y7"SP19 
i^iOXx-zTSP 1 5lCfcV'>T Move AC 
T I V I TYi:¥l|Wf$i^:tEVENT5lJ^rfflV^•C^3t^: 

Move ACT I V I TYSr-f^B^-tS. 

[00291 a^Vfcl. ::i.^'yrS P 1 5 tfcV^T Stay 
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ACT I V I TYX(4 Move ACT I V I TYOfMfe 
P13fc^r>T. C:<Oi:#<OEVENT<0-r-^'2-{S<7) 

T-i^tsim^ (Trap iiox)tzmm>, 
[ 0 0 3 0 ] *K LT . 'ifm^i^:^'rJ^\m4 izm- 

^r-?/ifc^. stay ACTI VITYT*S*>Mbve A 

cT I V I tY-vh?>i>^(rmmt:mm'tt, 

[0031] i<0j:dlC2ai^<0ACTI VITY ( S 
tay ACT I V I TYRX/ Move ACT I V I TY ) tc: 

fc. stay ACT I V I TY*»^^rS^ 1 JlcOffW''^:?' 
-^'^T/l'ii. Move ACT I VITY*'<i>^:SI|2« 

[0032] m2mcD^^'<:^-y=t'rMi. tii^m^ 
i^ii>Bm^iZ\^i}^d^mrf3\^^n'orz Move ACT! 
V I TY*»^>^: *) . atlhc^ Move ACT I V I T Y<0 
7<ilith*)MjklzmifS(r> Stay ACTIVITY*«# 

[0033] mi ®<?>S- Stay ACT I V I TYRt/m 
2S40* Hove ACT I V I TYI±JL— if<7>tTi&fcRIt- 

sa^<o^ff^S:-t•^?t':t7'xx:?^?^1f^-rs. sec 

^-fJ: dtr. ^ stay ACT I V I TY{4. ^tl-^tlM 

coiBf^Ti 2ic<s^-r2>) . mmmAeom^rm^ 

(Key) . Stay ACT I V I TYtOmfcOACT 
I V I TY^mt Before ACT I V I TY-fffg 
XliS^iOACT I V I TY*S#&i-.S ) . Stay 
ACTIVITYfcIi^<ACTI VITY^^f Next 
ACT I V I TYIff^ (MmXiimL<7)^ACT I V I 
TY*<^?4t- 1.) . mm.(EVENTmXh*)ACT 
I V I TY<0^?I^Sr^t-) as Stay ACT I V 
I TYfc*JV>-CJL— *f3&«fiM L^-9--t'X-<?»-?-C0lHiafc 
J:-5T^§ixS^-if<?DlWf^. as Stay ACT I 
V I TYOfllJ^fcrMf Sffifg (:J">yifff8*) , RXfJ. 
-■ !f=fe3SE*»fe=5f S ENT I T Yfifffitr^rtS . 

[00 34] ^:i-etTi!j^aSi^X-f-i^{4. BTH^-TJ: 
PtC. «fJt^EVENTX{iEVENT^f|*<||i-t-5r 
tfciiX<^EVEN TX«4E V E N T^IJ 
SBEfiECDACT I V I TY***S*»?5d»*H4fcOl,^T 

EVENT«oaS^*«P--rS>5*^*HO*3l*JfflV% 
<;>ixS. ^LT. RtACTI VITYACaPltt--5%& 
tfSl'fMi^x-T^Afi, fr3tt::|^L3tEVENT 
X{±E VENT5U^K#WACT I V I TY<om^^m 
bLXMi.. ^^ACTIVITYiO^afli^ (EVEN 
Tjgt) (06) ffift^i^^xA 
14, C:<0i:§^LJtEVENTXl4EVENTJIJ<0|!r 



fic7)ACT I V I TYbcDrnt^^izmtx^K^k^mm 

tii>tlf^:ACTlVlTY<D Before ACTIVITY 
WfgX{4 Next ACTIVITY1f#i#^;c-&. 
[003 5] t:f:i. maiZ^XdiZ. «• Move ACT 

I V I TY{4. ^ti^titam&A^m-rmm. awta^ 

Sr^ffflffg. Move ACT I V I TYcOBfS^ 
(03<Ol^;SiTl l-T12tfflS^S) . JL—^<rM 

^-ftlg. (Key), gfeffi^ ( EVENT ) COlffg 

) . a^ve ACT I V I TYl^fc 

\yx=i-—*Fifim^ \.ti^~\^7j^^(Tmmzi. t^s 

ixSjL— tfOifJflt^g. as Move ACT I V I TYtO 

mi}^t^^£h E NT I T Yig^g^^r-r* . 

[0036] CIO Move ACT I V I TYtOV^T t , 
Stay AC T I V I T Y<n^t mk^ . 'fsW^M 
i^XT-Ati, »ffc5S:EVENTXI4EVENT51|A«|fe4 
•ri. r i: CliXfe E V E N TX{4 E V E N T^^fiES 
^i:-r-&S£#<OACT I V I TYi^ft S*^*»Sr*'JBM- 

•C&SC:i:*«^t>SrS. ^-LT, IftACTIVIT 

Yim^h^^\±^ mf^mi^:^'fu±^ mrc\z^ 

^\.tzEVE NTXJ4E VE N TJ^iJ^gt^O AC T I V 

iTYOiim^m (g«te^) fcUTjDi. SKACT 

I VITY<^gS«!i^<0ei«a: (EVENT3gt) (0 
8) 

[0 0 37] C:«0j:-5tcUT, Stay ACTIVITY 
Jt-^i^x:? h25;t;f Move ACT I V I TYj}-:/^^^;? h 
{4, -?-ix-€-'iTieptfc:l&^-f^EVENTXt4EVENT 

SC{4ACT I V I TY.OSItll^t UT^^^Sfi=ShF- 

[0038] mk^fUii stay ACT I V I TY 

:^y-Js.i^ h&r/ Move ACT I V I TY:*7'2^x^' h 

S. 

[0039] ^§tl.7t# stay ACT I V I TY:*^ 
i^'x^bSt/ Move ACTI VITY3i-r>'*x^'M4, 
-etimcOACT I V I TYim^Lf:i^cr>mB. 5^ 
^<?)^-Wlg (Key) ^^-L-Cfc"? (0625.1/S 

8) . ^ajLioii-rsiea^^^fci^L^idf-ffl^B 

(Key) S:^#OACTIVITY3^•:rs^x^^*Sll^ 

[0040J -e-UT, mtm=^:^v^M±. "j-mvxd 

t-t^m^^RX/m^^^. # ACT I V I TYJi-y 

SACTI VITY:i-y-/x;?hS::^^-&, gSxif, 
^— f B W B 7 ^. ^'^F 5 TCOI^ISI^SI/ 
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§^^TV^^ ACT I V ITYji-yS^x:?' ^<0^*^*^^>. 
^mmmm^^-^ (Key)SrtoACTIVI 

[0041] -et-C. ^Tifi^«!li^XxAj±. ^tr.'c*^ 
$n5t1^<0ACT I V I TY;ty>'x btCOV^T. 
^<0«u^'lf#&^lii^5g«l;i«^v^"C^coACT I V I 

^■rS. ACTI VITY3i-y->'x^'b<0B«^«k 
Ji. Stay ACT I V I T Y:t:?'>''x htCt5V^T{±^ 
CO Before ACT I V I TYffi# (06 ) Rt/ Next A 
CT I V I TYlt« (06 ) SrfflVV t.fZ. Move AC 
T I V I TYyffi^x. ^ htCfcV^Tli. -?-<0aj5W6^ 
lifSW^ (128) 5rfflV»S. 
[00423 15!Ii.{f , 09 fc:*-r i 0 IC. a.-- f 

3^i«HJiy9a%'lf?g?r^-f*^B (Key) tLT!#o 
Stay ACT I V I TY:t7'>'*x^' b&t/ Move ACT 
I V I TYJi-:r>'x^' h<^^r*»*»'?>tlS§*T^^®^<^ 
ACTI VI TY5j-7'>''x^'b2:1^J:tT^U (0 
9 (A) ) . SM«^$i^^^^^^>'^^^^A0 1. 

AO 2. , AOn<0*BINl<7)^r*»*»^>. fi'Hi.tf 

ri^tzgSj kV-va Stay ACTIVITY3j-:/i^x 

hAo 1 ^mihytyi^^i^y-tLx^M-r^ mo 

(B) ) , 

[0 0431 ^LX. cn(c^< 
ACTIVITY3rri/'x:5'bi:LT. e*2rai%«L;^ 
kt/.: Move ACTIVITY:tyi''x;7bA02J^. 
re^fcJgSj kV^a stay ACT I V I TY:tr~>'x 
V AO 1 <7) Next ACT I V I TY^Tm&^tXfC 
Move ACTIV ITY:+7'i^'x^'>'A0 3^^'fa!lA 
CT I V I TYyt-fi^ai^ h h UTSJR-rS . 
[00443 Z(OXdizLX. S!)?snfc«-ACTIV 
I TY3ry->'x^ ht;^##2.ACT I V I TYrt^i^* 

VITY3}-ys^'x^'Hi^#?tr?«^k*«S)0. -tt 
tciO. ACTI viTY5i-7'£/x:?h«OS4«0t::i:S 
aStiO^aKrlfr^^'rJ'— >' (PROCESS) *«f^BRlSit 
i>c:kC:'5rS. 

[00453 i a fc^T^&^a!I^^X7"A|±. ^ACT 
I V I TY^J-y^-'x^' h<^-mWSmi^-tim ( Befor 
e ACT I V I TYtim. Next ACT I V I TYffl 

TPRocEss^f^^&ciktcio, f-m-t^mm 

mz^^tlhACT I V ITYityi^'xi^^bTfciltf , 
^A^OtfOm^^-^^ACTIVITYrtyv-'xi? btfO 

[0 0461 H^K, ;iw|ISfecojg®co4Tl!rfS!l>'^-r 

ACTI VITY:t7'>''x^'htO^J^J&^-tS^ 



oSIUktT, 2-9«oaaiJ^S«>TV>l.. ^l<^)«ilk 
U-C, stay ACTI V ITYjJ-yS/'x^hk stay A 
CT I V I TY^rys^x:? hkWStCti. ^^^•f Move A 

CTI V iTY:t:/>^x^'h*«??*E^S^kk-rS. 

-eLT. m2c0^l|kLT, MoveACTIVI 
TYJi-ri'-x Stay ACT I V I TY 
h&V^ Move ACT I V I TY:ty>'x^' h 
(mii^MiR^tit-^^'&t:^h:Ltb^t, fit. 
^Lfc Move ACT I V I TY:tyv^xj5' hJiifiM* S 
tay ACT I V I TYji-^^x^' VtioTHtn-CV* 
^rJmif^r^>^v^k-tS. 

[0047] ZffiioizLX. ffi!ff«i^^-rAtt09 
(B) ti^-riofc:, (PROCE 
SS) Sr^jS-rSClk H^t-^ #ACTIV 
ITY^yi^x^hJi. -ecOEVENTia^@*fi&^«0 

CT I V I TYit-f-J^^ hjipfefl&c^ACT I V I TY 

Jj■yi^'x^'^^c^^rrsI^<^^ii^i:L'-cfflv^fetv. ::<^ 

fern. «-PROCESS<0^i-S?i**^=&ACTIV 
I TYO^g^H^WStti-oTTRiS . 
[0048] iiOj: d ^:%^5i*S:-&-tf Wc^'-yco 
^SHiSm^Hl Olc^-r. 01Ol^t3V>-C. ACT IV 
I TY a!&^^> ACT I V I TY i i:^nt^^iAC 
riVlTYiffMScJimXhhO. 6-C$»0. 
SMACT I V I TY i ACT I V I T Y f tl^tr 
i-|)li^{is ACT I V I T Y f {O^m^TfcS 0 . 
5 5Tft*. m'>X. mtfACTIVITYa-AC 
T I V I TY i - AC T I V I TY f -ACT I V I T 
Yc-ACTI VITYk-C^rSPROCESSCO^ 
nm±. a^PROCESS*«^S*ACTI VI 
TY«05tt«i*«oaTS)SO. 3 3k^:S. 

[0049]^<^J:a tL-Cff»^i^XxAli, i£S 
(Key) -d^^ilfcAC 
T I V I TY^B!(^3!P**fe. d.— ifcOfrUSKtcS"^ 

<1^<0PROCE S SS:#firr2>C:k**X'#i>. 

[00501 ( 2 ) ffl&^s^XxA<?Dli^ 
01 1 {*JfSi'i^i^^-r-^*ffl'''»=t1S?Sffi«v-^T-A 1 

0O^*H«fiSi&*L, 3g3l^akbTWx.«PHS^^ 

8i«si§3i^a2 0 ^E)ri^i.:i--ifcotia&a««^ 

[00511 -r=Sri?^. JL-if*«J9rft^SS6««5l^ 
2 0»i, mi2iz^iio^. r-^^-^^^BUSfcrCP 

U2 0A, ^^y2 0B. mim2ib<omxiE^<r>m 
^m^^om^mm^^ ( r f ) 2 o e . a^ssHBSu 

2 0EK*5V^TSfiU5tRF(Radio Frequency) 
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VrJ'-^x'f :^T'$)SMM I (Man Machine Interfac 
e) ^20F. m^2 0 1S.tf^-^>-)i2 0Jifim 

[00 52] CPU2 0A«^^:U2 0Bl~tStt?flT 
&. CPU2 0AcO#a«!Slrt^ii^St=l5t>TJKa« 

^^:^)\^Tm&^tLfz^m2 0 1 izm^^ti^ . 

[00531 =Jf-;K- H 2 0 J it. a.-.-9'A<mil«oatS 
S: C P U 2 0 Aizmt^-f-t , C P U 2 0 AtiJ— ^*<A 
g|52 0E^:n-LT^^^il^frfS. iOfc^aflEl 

Wi2 2it^^js^izmtxmLt:mm-r:h. mm^ 

2 0 D tc^U ic:-CRFm#^'<;-;^^'«>' Hfi#tc 
^•rs. '<.-^vN'yH3{aaSB2 0D{i^li^$tT.T 
:&S'<.^x^'^y Hfi-^SrMM I §52 0 F izmt^-r^ c: t 

[0 0 54] 4^::. r^s-T-'f i5'a*>'2 OGf-:frL 
■CW^SrA^J-r&fc. MMIIS2 0FJ±V'< ^'a5^V2 

2 ODtCftJ^L. ClcIT-'^-xyNVKm-^i&RFffi-^tC 

mm2 2 tcinaj-r s ztizx*). mm.R Fm^^mm^ 

m^tif:im^^izi(iLXWii-h . 
[0 0 5 5] *ft:CPU2 0A{i. :x— r**=¥-*f— H 
2 0 J *SfM-5 Citfc: J: *}XiJ^titm^<omSi^^ 

-xj'^y\fimu2 0DRim.^mm^^2 0E^it-L 
xmm^tz^mti>tmz. MmifeA^(i><ommA^mSi^ 
tvf:iRFm^im^mms6Si2 o e&x/^-s^/o m 

3Sg|52 0D^:n-LTJR'5ji^. ^^2 0 I tc^-f 
[ 0 0 5 6 ] *K tTSI^S3<^S2 0 ^i^-rs:2.- 

[0057] :i:LXm^mm.2 OcOC P U 2 0 A 
Ji. S^I't«5l^a2 0**#!3?f-S^V-VOStl!l 

Mm^mL2 o<r>mmmi («fiS#-f^*-4.^^ i d« 

#Sg5l^g2 0*»i5>i*®$tl,;tffiaS^#at/I DW 

$g^)lfi^^SS53 0<59t^'-fexHf-yN'3 1 jci^frr 
<im=j:07'^'-fexif-/'<3 iti. m^mFmm.2 

:i1x\izi:^%hKhW^t^^i:2 0<7mWSLWin 



x-m^^tLtt^mmmtmBs 5 i.zmm-i> . 
[ 0 0 5 s ] fiS'if$gisisgi53 5 fizmi^tii^wim. 

ffifgti. gl#Sg5l^S2 0$- ENTITY (01Rt^0 

2) t L;tEVENTfffB (S3 ) ^oT. «I 

Sffif#ia'tia5 3 5 fci± . »^4g*iia 20*^ /^j^asii 
m^ifi^^fii>mz^<Dmmm^i:m-mma. 
mtifimi^fix^< . 

[0 0 59] z:lx. acti vITYJ^y>''x:?^S: 

3J1. 7*-^'''>'Xfc«^$*l>tCPUatXjX*'J*« 

CPU(±^^ry{cfSM$fi--CV^srn^^^AicSeo 
Ei4tC::^LfvrACTI VITY:t7'>''j:i7h<7>f^fiS; 
i!S¥HIS:^^rr&. -e-LT. SMC P U^f^fiSS^i^^ 

ACT I V I TY3!-r>?i^ hs-, mx.\mmi<7)j\-Y 
I.. 

[ 0 0 e 0 ] t fc, fi=l&^'f:?->»PWl^--'<3 3<0C P 

u(4. ^m.'m§iJ&U3 3{z\mm^m.2 o</)mt:^j: 
m&{m.wm (-r^:*)-feE ventx^eventjii) 

V^-C±i*L/£ACT I V I TY3j-r$^'x^' h<oie8f38ea 
EtiaJ3 4 iZWsa^iXtlACT I V I TY^y>fx^ h 

\t^<rmm.^m^i-xn<zhiizx*} . «.activ 

ISvN-rJ'-V (ACTIVITY) ifinhiXh. 
[00613 CKOi 5 fcLT. ol— tf<:OffiS>'i:J'->'*J 
ACT I V I TY:t7"i^x^hi: LT4fi6^N'^-i^1f^ 
ffi1iSI53 4t=^$ix;t:K«tfctJV'>T. friil^^:?'-;^ 
»r9--^^3 3J±, ^4 0*»*><50S«fc 

/StT. ffl!l/t^'->'ff?BiBiS^3 4tc^Sti.;tAC 
TIVITY:itr>''xj!'h^ffiV\ 09&t»f0 1 Otcr? 
V>-CJ:j*L;t**t:: J: '9«t«S^I^S2 0 S-»ri#^S jl 

[0062] 1?--b'X.7-DyN'-f rJ<4 0<01f— >'n'4 U±. 
013 {ZTPrti. 0 \iZ. T^-r^^N'X BUS tcS^$iTjt C 
PU4 1A. ^^ry4 1B. jl^-^>'^'-7x>fX.4 1 
Cai;f7'-:J'<-X4 lD5-^rt. CPU4 1Afi:^^: 
i;4 1 Bl=*SittSiiTV^Sro^7Atc:fi!-5TS'5fiO*ft 

[0 0 63] -r^rfcip. CPU4 1 A{ijifl-f 
x^X4 1 Cti^T^$tl.?t^-<y Yr^-i^^itLX 

itl$"T-:J''<^-X4 1 Diizmfrth i 3 (c^r§nrv> 
So.-- 4f{c*tUT#tc^ffl^:ffl«T-*)S. «^r>T, "9-- 

A4 i<^cpu4iAt±, c:ti,^,oigftffi«i&^-r4 
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PROCESS) <r>m&m^^^m.mo<rmm^-^ 
i^-ymm--^'-^ 3 3 icwm-h . 

[0064] ^i»^'?^-^W9r9--''N'3 3{i:, ^^S^ 

CTI VITY:^:/>?x^'hS:fflV\ 09&l^lOt: 

*g^Six/<:l«B^^S:^-ffifS ( K e y ) t LT . SI 
=^ii^iliS2 0^mm--S^-if<Offflil&?WS . 
[00651 <!:coffiH^»st-fcv>T , ^m^-^^s^-y 

fmr^-''-^3 3{i. ACT I V I TYjJ-yi^'x^ h<7)3SI 
3&«0-C«»4^«HT»M'!^'-i^ (PROCESS) 

5ii^cOS^:5^cOiP«!lffi6''>'^'-:>' (PROCES 
S) Sr^^-tS. 

[00 661 ^LT. nm^^^-ymm^-^'issitM 

-A4 H}^m^Lf::mBsaf^Mimr-cm&<r)^iisX 

mm^^^?>^^-<iS'-y (process) $-^<ojl 

o<o«iS#W*^A>tr^ I DlpSi:*^-^ 
-b'xra^^^f 0 coif-— /'?4 1 fcttf&t-S . 
[0067] CtLtcj:'3-9-->'<4 1«73CPU4 1 AJ±, 

tOWfg) ^atc. S^»^4i83f^g2 0tc*JLT-r-:5' 
^-X*»^>gg;^iiaiL«!«fltf9^^;^-y hV-^' (01 1 
fc^-r>'N*5!K5T>'T-^2 5. ^M.24RX/Wm23 
^3!>»ib5rS^-y>r7-^'X«. a«llIiS2 2&l^JJ6© 

[00681 ;<^iS^, -9--M'4 1 Ji. MIl^^S^ 

3 0*»A>«*&$tr.;t^MTi6/'<^'->' (PROCES 
S ) 5r«^-f-a# Stay ACT I V I T Y>r:/>''x b 
t-^i^v^^J.— roWflfi (fiOT-9--t-xjtT/|5igt) 
XUf«U5it:B8^-&1S^f:. # Move ACT I V I TY:t 
yi^'j^^ht^itL^JL— rcOBSifffSfg (ffiffltf-b';?. 

::ii.S:fil^iSg5|^S2 0 tiSH&rs . 
[00691 H^t:. JL^'fifi^i:-Ti>nn^mi^\^ 

msL^miR-r^:fTmtLx. -9— a4i{±. mmmm^ 

Sa53 0*'^>tt*&$ii:t=g-ACT I V I TYrtP'i^'xi? 

IS) <^^j:i>^(>. -e<^><sraiai»**^feig^$<ifcw^<o 

Bflffii 0 t,^v>■t^-b*x*ase-rSi:^K:. #ACT I 



[0070] zixtz^K). ^mmm^m2ot:m^ 

[0071 ] Hlc. ^fKn^aa^-XT^Ai&fflv^/^rWfgS* 

i^^xAl 0T-«. :S-Ji5|^a (PHS^COSI'^^Jj^ 

-ji3 3cr)K\^zmm^nomm.mzi5\.^xm^(r>^-c 

m<ZbifiX-^^s§^^m\'-^^i^oiz^^ixX\yi>. .1 

[00721 ig^Bf-f^^jj. mmmRx/^mmi)'^ 
\.^zmtm^iml.x«t^-^<7)m^i'no1J3Srch 

ft^itcWl-li. DES(Data Encryption Standard) X<ih 

yjuD E S55<ib 0 . ziti^mmmjj^iiei^m-^^ 

[0073] ^fa^^mm^it. w^mx/'&mm<r>2 
^(mim^^xf-is^^B§^<tti>ij^'h^. ft* 

mzli. RSA. RC2XiiRC4m<^^-i^ht. z 

0, m.mm^m.m3 0. mi^^:}'-ytm-^-^'^3 
3) *«JS;c.?t*^. m</ym^m^izii:mmfiht. 
[00743 (3) mi!i<mm<^wmRTmS: 

^I&tVWfc— OCOlriWfiSrACT I V I TYt LX 
[00751 ^fOJ: a lzm^{t^iU:i=e'rJVim^^hZ 

[0076] *^*-^«aitS:^li^7';U-T3b-g. AC T I V I T 
S. mifH6&T;fH8tcov^T_b*L^:ffiffl-9--t'x 

JtSlf^d«ACT I V ITY:t7'i^'a::7 hl,ZiSttL?>. 

[ 0 0 7 7 ] ^f^. *^*^«.Sift-rt:Wi'-cS)SACT I 

V I TY^yv-'x:?' h t L-C. rc0jfifiE=rTl!l5:«-r 
stay ACT I V I TY:tP'>'x ^' -fO Before 
ACT I V I TYmS&X/ Next ACT I V I TYffi^ 
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—fCO^Wfrmi^-t Move ACT I V I TY:^y>'x. 
[00 78] ^<DXdiZ. nmfmi^^^'rMi^ :2.-1f 

<onm^mmL=e:TJi' ( ac t i v i t Y^ryi^'x ^ 

Ji (ACTI VI.TY:t7'>''i^hO58**0) TtF-SO^ 

C 0 0 7 9 ] t^-^T. a^^-S!ll^-:^vvr . i-if (7>^ 

7-D^\'>f^40fciMLTi?«i-Sit=5r<, 0fa<O*ffl 

10 0 8 0] i:j±.<omm,zii\ii. r<7)^Ti&i&#m 
ffft&StlfcW^'r/P {ACT I V I TY^i-y^fx^ h ) 

[0081] H^^i^fc. JL— <9*<?5fiift:erA'*3ry>'xi? 

[0082] tJt. 014tC5^fi:3fc:. ^ffW^^-> 
mx^-J^3 3«. ACT I V I TYr^f-Jj^^ V<om 

fcJ: 0 . eiliJil^jiSt 1 fcifcV^TCL-if jiiiip 2X^^ix 

h^i,zmh^¥&i>n< . ^nt^v-'TP 
[0 0 83] {A) m<r>^<7ymm 

^J:ii±M<nmk(^mm<.zii\■^x\i. mi S^z9f(ti:o 

fiia^^fg (9i^*^a2ocDCPU2 0A. 

«l!LJi2 l&t/ri^-bX-if-^N'3 1 ) ^at^5|^B2 

ojciSft. ff«i^N"^'-yg?w-r-^<3 3 , &affi#iait 

SB3 5&t/^Ti6vt:7-ytffg|B1ga534 5rafi»li^ 
Si53 OfeSft. $^>fc:i^-b-XtteWatg (■9--A4 1 ) 

i^-yz7.yuJU ^4 0tcS(t'SJ^l3OV'iTj^/<^c 

fc. ii(iv^sa53 ocofisif^iaigge3 stcjpi. 

SI^5t^2 0fc:tti3[Sfilffii5«Sl53 5- $-^«t 



i.{f. si^^*sg2 0ffl!ic*3v^T. ftsi^raraPST-^ 
[0 084] t.fz. mmz^-tiiohz. mmv^m. 

953 0 ifi^mm^m 2 0 ' &l/^^f-h'xStttStg (t?" 
->'\'4 1) $r#t-«.i:*{C, ■<?--t':^rD/\M5'4 OA* 
4=fi6^'?^^-i^Jg«fHfw\-3 3Zilt^tfi!M'«^'-^^ea53 
4^^-r-2.J:3tcLTt^<. »#Sg5(^«2 
0 , aW^SaJ 3 0241^-9-- fc';^7-cr.'NM :?'4 0 

[ 0.0 8 5 ] m?i-\,z^ ^^^<rmM<r>j'^^—ymfifi 

[0086] ^fz±^<rm^<r>mm^zii\^x\i. mrn^ 
0 <7)&a^«im-r^i^<o«sa}i^sfe ut 3 o^a- 

5-^#f: LT stay ACT I V I TYX14 ACT 

I V I T Y ^mm-^ i^o^z tf^**. :^^\i:Lix\zm. 
[0087] ^ti±M<7m&<mmizt5\,yxii. mm 
nmni)^^&imiizmm^ii^&^^^izM'j\,^x 

z.imm<r)mM:i}^h<om^<7)mmizm-^\^xim^m^ 

i"SGP S (Global Positioning System) SflSPSr^T^ 

[0088] ttzJM(rmi&<mmi>z}5K^xii. ffSi^ 
mt^-r. ^ws^mcrt^sktmE^Wit^imu mmt 

[0089] tfc±a<0^<^ffil3i5V>T{±. 
31^52 0 tT PH S3ig5k^aSrfflV>e«-^t30V^T 

DA (Personal Digital Assistant), a 
[00 90] t.fti^<r^8&<7mmzii\\X\t. ^-yh 

■7-:? tc^^§^x^-9--t'>?.ra>NM vimm-Th^ 

[00911 tfc±ao||S6<0jei5{C*JV^T«, Sl««8 
^m2 0im;^<^i^^ S V^^-caSS^Kt-tSrSifi^ 
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2 1 t338{m.^lCOV^T5^^**. ^^\izttiz 

o^Ti6^a!lism?rfflv^T^— rcoitKfcra^s Lfzmmt: 
jL— r*5m»-rs8i^S5i5Si«2 ot::3ii«-r&*&t^-p 

[0093] 
[0BScOlS#^:fiBB] 

[01 ] :iim^izxtmiM't7'jiuoumi.zm-i>fm 

[03] EVENTMd^^ACTIVITYSrttttl-ri. 
[04] EVENT^3&»^,ACTIVITY^ttm-fS 

[05 ] stay ACT I V I TYXV Move ACT I V 

I TYcOKBBfc^-^-SHmSt'fcS. 

[06] Stay ACTI VITYsrra^'x^'M^fWO^ 

[011 



[07] ACTI VITYO|SSWra^^:7'O.yj?0 

xhh. 

[08] Move ACTI VITY;trv'x:?h{cS'JOS 

[09] ^mfm9m(^wn\iz^-thmmx'h^. 
mxht. 

[011] *^Hjtcj:§^Ti!,^S!(i^:^xA*fflv^;tffif# 

I.. 

[013] ^fw^'c7)«^5:S^7'a•y:J'0■C'fcl>. 

[014] '^w^^—xr>^m^ncf^mxtbh . 
[016] fl!2ioiiife<^jES!Btci: htmMm^wmm 

■ryo-y:J'0T$>l.. 

[018] m^m<rm^m(m^mmzmt^ 
umx'-Syi> . 

10 'mm^i^xj-ix^ 2 0 »^3S^a. 2 

OA. 41 A CPU. 2 OB. 4 IB ;>{^:U. 

2 1 -^m. 2 2 MllUft. 3 0 51««^ 

^BSP. 3 1 rii''fexi>-w\\ 3 3 nm^^is^- 

3 4 im'^'^'-viaiigs. 35 

ffiSffll^fiSS. 4 0 ^-\:^:kTuj<^ A1- 



[02] 





PBOCBSS 






1 Acrmn 








TIHB 



ArrSval IVBsr Start of serflce snST ft4 of serriee IVEST 



Batity 



--<>> jiigtWUy l[ -» |ActWlty aH^'^^ty 3| -» |AetlTlty 



(In Event Tias Out Breiit Tine) 



02 «»^-=e7'-^vo^^5fe 



[071 



Ne« EVENT 
or BVENT^ 




ACTIVITY 



S7 ACTIVm©5e5r 
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Emm : fitBfi5f«a^ 



f Stay ACTIVITY 
L Move ACTlVEn 



r«HI^^ACTIVITY«>l f ^'Klfl^WtrACTIVITYol 

^TU .T12 
EVENTl KVENTS / IVBHT3 BVENT4 EVENTS mmj BVEHT7 EVENTS EVEHTS EVHTIlfl 



Stay ACTIVITT 



Mbvo ACTIVITY 
Q :SUy EVOII 



Stay ACTIVm 
:Move EVENT 



Br3 £VBlfT^i^6«)ACTIVmjAfti 



[@41 



<llDve<a2fliif> 

<Stay«>^JK> 
stay ACTIVITY fcS*JL* 



Uore 
ACTIVITT 




'SP13 TfBS 



ACirVITT BoxO 

Acrrvm box% 
renefal':^^ 



MJS-riStay 
AarVlTY Box© 

AaiVITT Boxfe 



-SP17 



S4 BVE!rr?l!*»^©ACTIVITira?IJOifiiti 




mis 



Hove ACTIVITT 



key 



Before ACTIVITY <^R) 



Kext ACTIVITY (tS!ft) 



g<»ft (BVBWTIBr) 



ENTITY (J.~if^) 



1 6 Stay ACTIVITY f cotf^ 



a 5 Stay ACTIVITY ^ Move ACTIVITY 
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key 



a 8 Kove ACTIVITY i^-Xi^ hOfSWi 




[0101 



1121 




H miTlTTIil 0^ 



ACHnnb 



o,bV 



H 1 0 ^— *f - ycD^SflJgJI <Prooe5sH > 



CPU 



1 I 



201 



RF 



T 



I 



X 



SUS 



MMI 



'20G 
-20H 



012 mmm^WL<om^ 
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11 








"V 




32 


\ 




< 


\ 






1 






f 






t 




ImSfKmrnB. Base Station 



CPU 



[013] 



410 

f 



a 13 iJ— 




lOQK 



pjrabablUty 



114 ^W^^-vc^^m^ 



23,24.25 



4£/ 



36 




PHS.FDC.UIAC. Internet- 



.H15 ^o?^fiSfwi-5 2/;^-7^Ai^3gt^ 
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[0163 

.23.24,25 



















> ^ aOA.21.31 






^^^^ ^34 




1 








1 PBS,PDC.]OMC. Internet*- { 
1 ^ — Tzr ■ 



22 



[017] 




(a 5) )oo 
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[0181 













1 


2.3,4 
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[0007] 

[Embodiment of the Present Invention] 
^ 5 Heremafter an embodiment of the present mvention will be 

described referring to the drawings. 

[0008] (1) Principle of an estimated activity method 

A discrete model including four elements is used for the 

estimated activity method according to the present invention. The 
10 four elements included in the discrete model are as follows: first, 

ENTITY which describes an object and a person existing in a system; 

second, EVENT which describes a section of occurring phenomenon 

as an event captured without considering time consumption; third, 

ACTIVITY which describes an operation or an activity performed by 
15 ENTITY; and fourth, PROCESS which describes phenomenon 

including time elapse according to column of EVENT (or ACTIVITY) 

to which a focused ENTITY relates. 

[0009] A concrete example of the above mentioned elements will be 
described as follows. FIG. 1 shows an example of a customer's 

20 activity to buy a ticket using a ticket-vending machine as follows: 
the customer as ENTITY which is the first element; and as EVENT 
which is the second element, (i) Arrival EVENT in which the customer 
joins other customers' waiting line, (ii) Start of service EVENT in 
which the customer starts buying a ticket using the ticket vending 

25 machine after waiting the turn and (iii) End of service EVENT in 
which the customer finishes buying the ticket using the 
ticket-vending machine. ACTIVITY which is the third element 
describes the customer's activity to buy a ticket. PROCESS which is 
the fourth element describes EVENT column related to the customer. 

30 [0010] As described above, an event (EVENT) is used only when the 
event (EVENT) has an important meaning in relation to the operation 
or the activity of the ENTITY (customer). Then, the customer's 
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activity is discretely modeled according to the column (PROCESS) so 
that the discrete model can be used for estimating the activity of the 
ENTITY (customer). 

[0011] ThuS^;pa:<iGQ^^(i|n^ model, time is marl<ed based 

5 on the important event (EVENT). Thereby, depending on the 
occurring event and the occurring point, time is marked unequally 
and unevenly. 

[0012] Here, regarding an actor (ENTITY), a basic modeling can be 
performed depending on the actor's operation (ACTIVITY) and the 

10 processing period of the operation (from the start time of the 
ACTIVITY to the end time of the ACTIVITY). In other words, as 
shown in FIG. 2, a basic model includes: ACTIVITY columns which 
have respective processing times; and an actor (ENTITY). 
[0013] According to the basic model, the actor's activity is regarded 

15 as an activity of discrete change. The time when the activity 
switches and the destination to which the activity switches are 
described as a discrete model of an activity pattern. An activity is 
estimated using the discrete model. 

[0014] Next, the following method will be described: the activity 
20 pattern used when estimating the actor's activity is discrete 
modeled. According to the method of generating the discrete 
model, the actor which is ENTITY is, for example, a user. An actual 
activity of the user is detected by a predetermined position 
detection unit. The user's state of stay and state of move are 
25 extracted as later described Stay ACTIVITY and l^ove ACTIVITY. 
[0015] In other words, as shown in FIG. 3, the user's position is 
detected per predetermined time (not necessarily per the same 
amount of time), using a predetermined position detection unit 
(later described). The detected position information and time are 
30 accumulated as EVENT. 

[0016] ACTIVITY is extracted based on the accumulated EVENTs. 
In such case as described above, among the plurality of accumulated 
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EVENTS, EVENT 1 and EVENT 2 have the same position. EVENT 3 
has a different position from the EVENT 2. The EVENT 3 to EVENT 
6 ha\^e-,different^posJtians^fronri each other. Also, EVENT 7 has a 
different position from the EVENT 6. The EVENT 7 to EVENT 10 
5 have the same position as each other. 

[0017] According to the detection result of each EVENT as described 
above, regarding the EVENT 1 and the EVENT 2, it is noticeable that 
the user stays in the same position in this time period. Regarding 
the EVENT 3 to the EVENT 6, it is noticeable that the user moves in 

10 this time period. Therefore, the middle time Til between the 
EVENT 2 and the EVENT 3 Is the switching time of ACTIVITY; the 
EVENT 1 and the EVENT 2 are the Stay ACTIVITY which describes the 
user's stay; and the EVENT 3 to the EVENT 6 are Move ACTIVITY 
which describes the user's move. Regarding the EVENT 7 to the 

15 EVENT 10, it is noticeable that the user stays in the same position in 
this time period. Therefore, the middle time T12 between the 
EVENT 6 and the EVENT 7 Is the switching time of ACTIVITY. The 
EVENT 7 to the EVENT 10 are Stay ACTIVITY describing the user's 
stay. Here, the departure point of the Move ACTIVITY which is the 

20 EVENT 3 to the EVENT 6 is the stay point of the previous Stay 
ACTIVITY. The destination point of the Move ACTIVITY is the stay 
point of the subsequent Stay ACTIVITY. As described above, the 
Move ACTIVITY Is described by the departure point, the destination 
point and the required time (time point Til to T12). 

25 [0018] As described above, the EVENT columns where the user stays 
In the same position are collectively made one Stay ACTIVITY, and 
the EVENT columns where the user moves are collectively made one 
Move ACTIVITY. 

[0019] FIG. 4 shows a processing procedure of extracting ACTIVITY 
30 from the EVENT, In other words, in FIG. 4, according to the activity 
estimation system, when the processing procedure starts from step 
SPIO, in the subsequent step SPll, it is judged whether or not an 
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access interval with which the EVENT is captured is 30 minutes or 
less, the EVENT being the position of the user. Here, in the case 
where the EVENT Is captured with the access interval of 30 minutes 
or less40t1n!B.tF(e)i;sMotr:Sui^^^^ to newly generate ACTIVITY. 

5 In such case as described above, a negative result is obtained in the 
step SPll, and the processing is proceeded to step SP12 in the 
activity estimation system. 

[0020] According to the activity estimation system, in the step SP12, 
it is judged whether or not an EVENT associated with the captured 

10 EVENT exists, the associated EVENT having the same position as the 
captured EVENT. Here, in the case where the negative result is 
obtained, it indicates that the captured EVENT does not exist in the 
existing Stay ACTIVITY, and the access interval is 30 minutes or 
more. In such case as described above, according to the activity 

15 estimation system, the processing is proceeded to step SP13, and 
the data of the EVENT is stored into a temporary data storage area 
(Tmp Box). 

[0021] On the other hand. In the case where the positive result Is 
obtained in the step SP12, It Indicates that the access Interval with 

20 which the EVENT Is captured Is 30 minutes or more, and the same 
EVENT exists in the existing Stay ACTIVITY. In such case as 
described above, according to the activity estimation system, the 
processing is proceeded to step SP14, and using the captured EVENT 
as one population of the existing associated ACTIVITY, the data 

25 storage area (ACTIVITY Box) which stores ACTIVITY data is 
updated. 

[0022] As described above, regarding the EVENT or the EVENT 
column whose access time is 30 minutes or more, only in the case 
where there is an existing Stay ACTIVITY which includes the same 
30 population, the EVENT or the EVENT column is captured into the 
population. 

[0023] Also, in the case where a positive result Is obtained in the 
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above mentioned step SPll, it indicates that tlie access interval of 
tlie captured EVENT is 30 minutes or less. In such case as 
described above, according to the activity estimation system, the 
proci§if%'^-##ry^fce^Md td^sliep SP15, and it is judged whether or 
5 not the captured EVENT or EVENT column Is Stay ACTIVITY or Move 
ACTIVITY based on the association (FIG. 3) with the previous EVENT 
and the subsequent EVENT. 

[0024] Here, as the judgment made in the step SP15 according to 
the activity estimation system, In the case where the data Interval 

10 between the head and the end of the EVENT column (i) is 20 minutes 
or more and (ii) has the same position (EVENT), this activity is 
regarded as a stay at one point (area). Also, in the case where the 
distance between the passing points and the time interval are 
extremely long, this activity is not regarded as Move ACTIVITY. 

15 [0025] In the case where the activity Is judged as Stay ACTIVITY in 
the step SP15, according to the activity estimation system, the 
processing Is proceeded to step SP16, and it is judged whether or 
not an existing Stay ACTIVITY including the same population 
(EVENT) exists. Here, In the case where the positive result is 

20 obtained. It Indicates that the same existing Stay ACTIVITY as the 
Stay ACTIVITY of the captured EVENT or EVENT column exists. In 
such case as described above, according to the activity estimation 
system, the processing is proceeded to step SP16, and using the 
EVENT or the EVENT column judged as the Stay ACTIVITY as one 

25 population of the associated existing ACTIVITY, the data storage 
area (Stay ACTIVITY Box) which stores Stay ACTIVITY data is 
updated. Thereby, the number of EVENT (population number) 
included in the Stay ACTIVITY increases. Thus, the occurrence 
probability of the Stay ACTIVITY Increases. 

30 [0026] On the other hand, in the case where a negative result is 
obtained in the step SP16, It indicates that the same existing Stay 
ACTIVITY as the Stay ACTIVITY of the EVENT or the EVENT column 



- 5 - 




THIS PAGE BLANK (uspto) 




does not exist. In such case as described above, according to tlie 
activity estimation system, tine processing is proceeded to step SP17, 
and using tlie EVENT or the EVENT column judged as the Stay 
ACTIVITVm^e^sWipl^^'a nll5 Stay ACTIVITY is generated. 
5 [0027] On the other hand, in the case where a judgment result Is 
obtained such as that the captured EVENT column is l^ove ACTIVITY 
in the above mentioned step SP15, according to the activity 
estimation system, the processing Is proceeded to step SP18, and it 
is judged whether or not an existing Move ACTIVITY including the 

10 same population (EVENT column) exists. Here, in the case where a 
positive result is obtained, it indicates that the same existing l^ove 
ACTIVITY as the Move ACTIVITY of the captured EVENT column 
exists. In such case as described above, according to the activity 
estimation system, the processing is proceeded to step SP20, and 

15 using the EVENT column judged as the Move ACTIVITY in the step 
SP15 as one population of associated existing ACTIVITY, the data 
storage area (Move ACTIVITY Box) which stores Move ACTIVITY data 
is updated. Thereby, the population number of the passing points 
(that is, EVENT) included in the Move ACTIVITY increases. Thus, 

20 the occurrence probability of the Move ACTIVITY increases. 

[0028] On the other hand, in the case where a negative result is 
obtained in the step SP18, it Indicates that the same existing Move 
ACTIVITY as the Move ACTIVITY of the captured EVENT column does 
not exist. In such case as described above, according to the 

25 activity estimation system, the processing is proceeded to step SP19, 
and using the EVENT column judged as the Move ACTIVITY in the 
step SP15, a new Move ACTIVITY is generated. 
[0029] Here, in the case where the judgment result of the Stay 
ACTIVITY or the Move ACTIVITY cannot be obtained in the step SP15, 

30 according to the activity estimation system, the processing is 
shifted to step SP13, and the EVENT data is stored into a temporary 
data storage area (Tmp Box). 
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[0030] As described above, according to tlie activity estimation 
system, following the procedure as sliown in FIG. 4, when the 
intervaj^w^h ^|;ii^cl|pJtlie^E^E!^^^^^ captured becomes 30 minutes or 
less, the processing of judging is started as to whether the activity 
5 is Stay ACTIVITY or l^ove ACTIVITY. 

[0031] The user's activity patterns divided into two types of 
ACTIVITY (Stay ACTIVITY and Move ACTIVITY) make up the 
following: an activity pattern model of the first layer including the 
Stay ACTIVITY; and an activity pattern model of the second layer 

10 including the Move ACTIVITY. 

[0032] The activity pattern model of the second layer includes, a 
plurality of Move ACTIVITYs. At the switching points of the Move 
ACTIVITYs, Stay ACTIVITY included in the first layer exists. 
[0033] Each Stay ACTIVITY included in the first layer and each Move 

15 ACTIVITY included in the second layer make up an object which 
includes various information related to the user's activity. As 
shown in FIG. 6, each Stay ACTIVITY includes: information 
indicating the point; start time (equivalent to the time point T12 as 
shown in FIG. 3) when stay is started at the point; the stay end time 

20 of the point (equivalent to the time point Til as shown in FIG. 3); 
key information (Key) such as the date, the day and the weather of 
the time when the user's position information is sampled; Before 
ACTIVITY information (one or more ACTIVITYs exist) indicating 
ACTIVITY before the Stay ACTIVITY; Next ACTIVITY information 

25 indicating ACTIVITY following the Stay ACTIVITY; population (which 
is EVENT number and indicates occurrence probability of ACTIVITY); 
the user's taste information indicated by the service used by the 
user and the use frequency of the service in the Stay ACTIVITY; 
information (town information) regarding the point of the Stay 

30 ACTIVITY; and ENTITY information Including the user's name and 
the like. 

[0034] Here, as shown in FIG. 7, according to the activity estimation 
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system, every time a new EVENT or EVENT column occurs, it is 
judged whether or not an existing ACTIVITY including the EVENT or 
the EVEJVIfT5p.GoiuiiQ;n J .exists, following the procedure of FIG. 4 as 
described above. As the judgment criteria, the following matter is 
5 used: whether or not the position of the EVENT is the same. In the 
case where the same ACTIVITY exists, according to the activity 
estimation system, a newly occurred EVENT or EVENT column is 
added as a component of existing ACTIVITY. The population 
(EVENT number) of the ACTIVITY (FIG. 6) is rewritten. Also, 

10 according to the activity estimation system, depending on the 
association with the previous and subsequent ACTIVITYs of the 
occurred EVENT or EVENT column. Before ACTIVITY information or 
Next ACTIVITY information of the rewritten ACTIVITY is rewritten. 
[0035] Also, as shown in FIG. 8, each Move ACTIVITY includes: 

15 information indicating a departure point; information indicating a 
destination point; required time (equivalent to the time points Til 
to T12 as shown in FIG. 3) for the Move ACTIVITY; key information 
(Key) such as the date, the day and the weather of the time when 
the user's position information is sampled; information regarding 

20 the passing point (EVENT) (which is the number of population per 
point and a plurality of patterns exist together with the occurrence 
probability); service used by the user in the Move ACTIVITY and the 
user's taste information Indicated by the service used by the user 
and the use frequency of the service; information regarding the 

25 movement path of the Move ACTIVITY; and ENTITY information 
including the user's name and the like. 

[0036] Regarding the Move ACTIVITY, similarly to the case of the 
Stay ACTIVITY, according to the activity estimation system, every 
time a new EVENT or EVENT column occurs, it is judged whether or 
30 not an existing ACTIVITY including the EVENT or the EVENT column 
exists. As the judgment criteria, a condition is required as 
following: the departure point and the destination point are the 
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same. In the case where the same ACTIVITY exists, according to 
the activity estimation system, a newly occurred EVENT or EVENT 
column Is added as the component (passing point) of the existing 
ACTIVITY. The population (EVENT number) of the passing points 
5 (FIG. sfoPthe' ACTIVITY is rewritten. 

[0037] As described above, depending on the newly occurred EVENT 
or EVENT column, information such as the population is updated in 
the Stay ACTIVITY object and the Move ACTIVITY object. The 
population is used for the later described activity estimation as the 
10 occurrence probability of ACTIVITY. 

[0038] Next, the following method will be described: the user's 
activity Is estimated using the accumulated Stay ACTIVITY objects 
and the Move ACTIVITY objects. 

[0039] Each of the accumulated Stay ACTIVITY objects and the 
15 Move ACTIVITY objects includes key information (Key) such as the 
day and the weather of the time when each ACTIVITY occurs (FIGS. 
6 and 8). The ACTIVITY object which has key information (Key) 
associated with the day and the weather to be estimated is an object 
to be selected. 

20 [0040] According to the activity estimation system, an ACTIVITY 
object which is an estimation candidate is searched for, using 
information included in each ACTIVITY object as a search key 
ACTIVITY object like a time period to be estimated and a departure 
point to be estimated. For example. In the case where the user 

25 specifies the time period and weather from 7 AM to 5 PM on Sunday, 
according to the activity estimation system, an ACTIVITY object 
having the corresponding time period and key information (Key) Is 
searched for, among from the accumulated ACTIVITY objects. 
[0041] Then, according to the activity estimation system, a plurality 

30 of activity patterns are created by associating a plurality of 
ACTIVITY objects with each other based on the position information 
and anteroposterior relations. The anteroposterior relations of the 



- 9 - 




THIS PAGE BLANK (uspto) 



ACTIVITY objects are used as follows: the Before ACTIVITY 
information (FIG. 6) and the Next ACTIVITY information (FIG. 6) are 
used for a Stay ACTIVITY object; and the departure point and the 
destination poiriL(FLG.„8V are .used for a Move ACTIVITY object. 
5 [0042] For example, as shown in FIG. 9, In the case where the user 
specifies, as an activity estimation, from 7 AM to 5 PM on a sunny 
Sunday, and that the start point Is the user's home, according to the 
activity estimation system, the ACTIVITY object of the specified 
time period is searched for as a candidate (FIG. 9A) from among the 

10 Stay ACTIVITY objects and the Move ACTIVITY objects which have 
the corresponding day and weather information as key information 
(Key). From among the group Nl Including AOl, A02 and AOn (N 
and n are integers here), for example, a Stay ACTIVITY object AOl 
Indicating "to stay at home" Is set as a start object (FIG. 9B). 

15 [0043] Then, according to the activity estimation system, as the 
subsequent ACTIVITY object, the estimated ACTIVITY object is 
selected as follows: the Move ACTIVITY object A02 whose departure 
point is the user's home; and the Move ACTIVITY object A03 
specified in the Next ACTIVITY Information of the Stay ACTIVITY 

20 object AOl indicating "to stay at home". 

[0044] An ACTIVITY object which may follow each of the selected 
ACTIVITY objects is selected as described above. In such case as 
described above, there may be a plurality of selected ACTIVITY 
objects. Thereby, a plurality of estimated activity patterns 

25 (PROCESS) may be created by associating the ACTIVITY objects 
with each other. 

[0045] As described above, according to the activity estimation 
system, the PROCESS is created using the following information: the 
information (Before ACTIVITY Information and Next ACTIVITY 
30 information) indicating the anteroposterior relation of each 
ACTIVITY object; and the information (departure point and 
destination point) indicating the associations among the respective 
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ACTIVITY objects. In the case where ACTIVITY objects are included 
In an estimated time period, even if the respective occurrence times 
are different, it is possible to obtain associations among the 
ACTiyiW^^h^MisJ^e^^^^^ for activity estimation, the 

5 ACTIVITY objects having a characteristic of the associations among 
the user's activity patterns. 

[0046] Here, according to the activity estimation system of the 
present embodiment, there are two specified rules in time of 
forming a column of ACTIVITY objects. As the first rule, a Move 

10 ACTIVITY object always exists between a Stay ACTIVITY object and 
a Stay ACTIVITY object. Thereby, an unnatural switching of 
activities can be prevented from occurring. Then, as the second 
rule, both of a Stay ACTIVITY object and a Move ACTIVITY object can 
be selected before and after a Move ACTIVITY object- Here, 

15 sequential Move ACTIVITY objects must be always sandwiched by 
Stay ACTIVITY objects. 

[0047] As described above, according to the activity estimation 
system, a plurality of estimation patterns (PROCESS) can be created 
as shown in FIG. 9B. Here, each ACTIVITY object has an 

20 occurrence probability depending on the EVENT number and the 
number of passing points. This occurrence probability is used when 
a transition is made from an ACTIVITY object to another ACTIVITY 
object. As a result, the occurrence probability of each PROCESS is 
determined by the product of the occurrence probabilities of the 

25 respective ACTIVITYs. 

[0048] FIG. 10 shows an estimation result of activity patterns 
including the above mentioned occurrence probabilities. In FIG. 10, 
the probability of transition from ACTIVITY a to ACTIVITY i is 0.6 
which is the occurrence probability of the ACTIVITY i. Moreover, 

30 the probability of transition from the ACTIVITY i to ACTIVITY f is 
0.55 which is the occurrence probability of the ACTIVITY f. Thus, 
the occurrence probability of a PROCESS including ACTIVITY a. 
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ACTIVITY ACTIVITY f, ACTIVITY c and ACTIVITY k is 0.33 which is 
the product of the occurrence probabilities of the respective 
ACTIVIT\}§745^^u^^ ii!3i<^ail^9gf pS. 

[0049] As described above, according to the activity estimation 
5 system, a plurality of PROCESSs based on the user's activity history 
can be created from among the ACTIVITY group found in the search 
using the set time period and the key information (Key). 
(2) Configuration of activity estimation system 

[0050] FIG. 11 shows an overall configuration of an information 
10 providing system 10 in which an activity estimation system is used. 
A communication project device 30 detects the position of the user 
who owns a portable terminal device 20 as a terminal device such as 
Personal Handyphone System (PHS). An activity pattern analysis 
server 33 analyzes the user's activity patterns based on the position 
15 Information. 

[0051] In other words, as shown in FIG. 12, the portable terminal 
device 20 owned by the user has a configuration in which the 
following components are connected to a data bus BUS: a Central 
Processing Unit (CPU) 20A; a memory 20B; a communication circuit 

20 unit (RF) 20E which communicates a signal with a base station 21; 
a base band processing unit 20D which (i) converts a Radio 
Frequency (RF) signal received by the communication circuit unit 
20E into a base band signal, and (ii) converts a base band signal to 
be transmitted into an RF signal; a Man Machine Interface (MMI) unit 

25 20F which is an interface with a microphone 20G and a speaker 20H; 
a display unit 201; and a keyboard 20J. 

[0052] The CPU 20A performs various operations according to the 
operation program stored in the memory 20B, and controls each 
circuit unit in association with the operation. According to need, 
30 the details of each processing performed by the CPU 20A are 
displayed by the display unit 201 made of a Liquid Crystal Display 
(LCD) panel and the like. 
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[0053] In the case where the user Inputs a telephone number of a 
desired call receiver, the keyboard 20J provides the CPU 20A with 
data Indicating the telephone number. The CPU 20A transmits a 
connection request to the call receiver indicated by the inputted 
5 telephone number via the communication circuit unit 20E. In such 
case as described above, a communication line 22 connects the line 
according to the response. In the case where the line is connected, 
the communication circuit unit 20E provides the base band 
processing unit 20D with an RF signal received from the call receiver 
10 via antenna, and converts the RF signal into a base band signal. 
The base band processing unit 20D provides the MMI unit 20F with 
the base band signal, and outputs the audio signal received from the 
call receiver as audio from the speaker 20H. 

[0054] In the case where the user inputs audio via the microphone 

15 20G, the MMI unit 20F provides the base band processing unit 20D 
with the Inputted audio signal provided by the microphone 20G, and 
converts the base band signal Into an RF signal. Then, the base 
band processing unit 20D transmits the RF signal to the 
communication line 22 via the communication circuit unit 20E, thus 

20 transmits the RF signal to the call receiver connected via line, 

[0055] The CPU 20A transmits various information inputted by the 
user's operation of the keyboard 20J to the communication receiver 
via the base band processing unit 20D and the communication 
circuit unit 20E. Then, the CPU 20A captures an RF signal 

25 superimposed with Information from the communication receiver via 
the communication circuit unit 20E and the base band processing 
unit 20D, and then displays the information In the display unit 201. 
[0056] As described above, the user of the portable terminal device 
20 can exchange conversation and various information with the call 

30 receiver. 

[0057] Here, the CPU 20A included in the portable terminal device 
20 transmits, to the base station 21 in the wireless zone where the 
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portable terminal device 20 exists, a position registration signal and 
Identification Information (ID Information Including a telephone 
number and the like) of the portable terminal device 20 at a 
predetermmed timing. The base station 21 transmits, to an access 
5 server 31 of the communication project device 30, the position 
registration signal and the ID Information transmitted from the 
portable terminal device 20. Thereby, the access server 31 can 
recognize the position of the portable terminal device 20 on a 
wireless zone basis of the base station. The current position 
10 information of the portable terminal device 20 obtained as described 
above Is stored together with the time Information into a position 
information storage unit 35 made up of a plurality of hard disks and 
the like. 

[0058] The current position information stored into the position 

15 Information storage unit 35 becomes EVENT information (FIG. 3) 
which has the portable terminal device 20 as ENTITY (FIGS. 1 and 2). 
Thus, every time a position registration signal is transmitted from 
the portable terminal device 20, the current position Information 
indicating the position and the time is stored. 

20 [0059] Here, according to the activity estimation system, the 
activity pattern analysis server 33 which creates the ACTIVITY 
object includes the CPU and the memory connected to the data bus. 
The CPU performs the processing procedures of creating the 
ACTIVITY object as shown in FIG. 4. Then, the CPU stores the 

25 created ACTIVITY object into the activity pattern Information 
storage unit 34 made up of a plurality of hard disks and the like. 
[0060] Also, the CPU of the activity pattern analysis server 33 
performs the updating processing of the ACTIVITY object as 
described above using FIG. 7, every time new current position 

30 information (that is, EVENT or EVENT column) of the portable 
terminal device 20 is stored into the position information storage 
unit 35, or per a predetermined timing. Due to the update 
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processing, the population of the ACTIVITY objects stored in the 
activity pattern Information storage unit 34 is increased. Thereby, 
the occurrence probability of each ACTIVITY object approaches the 
value to w1?i^3?*i!h¥^er?^^^ Is reflected. Therefore, a 

5 more accurate activity pattern can be obtained. 

[0061] As described above, under the state where the user's activity 
patterns are accumulated as the ACTIVITY objects in the activity 
pattern information storage unit 34, the activity pattern analysis 
server 33 estimates the activity of the user who owns the portable 
10 terminal device 20, using the ACTIVITY objects accumulated In the 
activity pattern information storage unit 34 according to the request 
from the service provider 40, by the methods as described using 
FIGS. 9 and 10. 

[0062] As shown In FIG .13, the server 41 included in the service 

15 provider 40 has the following components connected to a data bus 
BUS: a CPU 41A; a memory 41B; a communication Interface 41C; 
and a database 41D. The CPU 41A performs various processings 
according to the program stored In the memory 41B. 
[0063] In other words, the CPU 41A receives provided information 

20 from various subscriber terminals (not shown in the drawing) via 
network connected with the communication interface 41C, and then 
stores the received information into the database 41D. The 
provided Information is Information particularly useful for the user 
who exists In a particular area and point such as a movie guide of a 

25 cine and an operation schedule of a transportation. Thus, based on 
the time and weather situation indicated in the provided information, 
the CPU 41A included in the server 41 requests, to the activity 
pattern analysis server 33 included in the communication project 
device 30, information regarding the user (that is, a portable 

30 terminal owned by the user) estimated to go to the particular area 
and point and information regarding the activity patterns (that is, 
PROCESS). 
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[0064] In response to the request, the activity pattern analysis 
server 33 estinnates the activity of the user who owns the portable 
terminal device 20 using the day and weather specified by the 
service provider 40fas keyinfQrm.abjon (Key) and using the ACTIVITY 
5 objects accumulated in the activity pattern information storage unit 
34, by the methods as described using FIGS. 9 and 10. 
[0065] In the activity estimation processing, the activity pattern 
analysis server 33 creates an estimated activity pattern (PROCESS) 
which is an association of ACTIVITY objects. In such case as 
10 described above, the activity pattern analysis server 33 creates a 
plurality of estimated activity patterns (PROCESS) having different 
occurrence probabilities. 

[0066] Then, the activity pattern analysis server 33 provides the 
server 41 included in the service provider 40 with the user's activity 

15 pattern (PROCESS) having a relatively high occurrence probability, 
the user being estimated to go to the particular area and point on 
the day and under the state of the weather respectively specified by 
the server 41 included in the service provider 40, together with the 
information for specifying the user, that is, the ID information 

20 including the telephone number of the portable terminal device 20 
owned by the user, and the like. 

[0067] The CPU 41A included in the server 41 transmits, to the 
portable terminal device 20 via network ((i) network including a dish 
antenna 25, a satellite 24, a radio tower 24 and the like or (ii) 

25 network including the communication line 22 and the base station 
21), the provided information read out from the database based on 
the activity patterns provided by the communication project device 
30 and the user information (the Information regarding the 
telephone number and the like which specify the portable terminal 

30 device 20). 

[0068] In such case as described above, the server 41 reads out 
information having a high possibility of being particularly needed 
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among the user's estimated activities, based on tlie following 
information: the user's taste information (used service and 
frequency) Included in each Stay ACTIVITY making up the estimated 
activity patterns (RROCESSJ^ provided by the communication project 
5 device; the information regarding the point; the user's taste 
information(used service and frequency) included in each Move 
ACTIVITY object; and the information regarding the move path. 
Then, the server 41 transmits the read-out information to the 
portable terminal device 20. 

10 [0069] Here, as a method of selecting the information having a high 
possibility of being particularly needed by the user, the server 41 
selects (i) a service having a higher use frequency than the 
predetermined threshold from the user's taste information (used 
service and frequency) included in each ACTIVITY object provided 

15 by the communication project device 20, and (ii) information 
particularly useful in the user's activity estimated path based on the 
information regarding the user's move path and point included in 
each ACTIVITY object. 

[0070] Thus, the user owning the portable terminal device 20 can 
20 previously receive the information needed per time period and per 
place in the user's activity, in association with the user's taste. 
[0071] Here, according to the information providing system 10 
which uses the activity estimation system, encryption is used, the 
encryption being decrypted only by two of the devices 
25 communicating with each other that are each terminal device 
(portable terminal device 20 such as a PHS), the communication 
project device 30 and the activity pattern analysis server 33. As 
the encryption method, a secret key (common key) encryption 
method and a public key encryption method are used. 
30 [0072] The secret key encryption method is a method in which 
encrypted data is exchanged using the same key between the 
transmitter and the receiver, and the key used when encrypting the 
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data Is not published. Concretely, there are Data Encryption 
Standard (DES) and Triple DES. According to these secret key 
methods, encryption and decryption processing can be performed 

5 [0073] AliS^-^iie public key method Is a method in which data is 
encrypted using two types of keys that are a secret key and a public 
key. Concretely, there are methods such as RIvest Shamir Adieman 
(RSA), Ron's Code 2 (RC2) and Ron's Code 4 (RC4). According to 
the public key encryption method, in the case where the number of 

10 components (for example, the portable terminal device 20, the 
communication project device 30 and the activity pattern analysis 
server 33) Increases, the key can be managed easily. 
[0074] (3) Operations and effects of the embodiment 

According to the activity estimation system configured as 

15 described above, the user's activity is captured using not a 
sequential change model but a discrete model in which a time period 
judged as unimportant is omitted. The Important event is the 
switching time of the activity and the destination to which the 
activity switches. One activity unit such as the user's stay and 

20 move is described as ACTIVITY. 

[0075] By using the discrete model, the calculation time can be 
shortened, compared to the case where, for example, equation of 
motion is used as a method of describing a sequential phenomenon. 
[0076] The ACTIVITY object which is the discrete model is assigned 

25 with the user's unique characteristics. For example, the ACTIVITY 
object Includes Information which characterizes the user's activity 
such as the used service and the use frequency, and Information 
regarding the point as described above. Therefore, useful 
information can be provided to the user based on the Information. 

30 [0077] As the ACTIVITY object which is the discrete model, the Stay 
ACTIVITY object describing the user's stay activity characterizes the 
association with the previous activity and the subsequent activity 
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based on the Before ACTIVITY information and the Next ACTIVITY 
Information. Also, the Move ACTIVITY object describing the user's 
move activity associates the points based on the departure point 
and thej^d€ig|{irialJ:iMip ^^^^ 
5 [0078] As described above, according to the activity estimation 
system, the user's activities are characterized by the associations of 
the discrete model (ACTIVITY objects). For example, estimation 
such as that the user goes to a particular place is made based on the 
activity pattern (associations of ACTIVITY objects) not at the exact 
10 time but in the time period having a predetermined range. As a 
result, the following estimation can be made: the user goes to the 
particular place In the daily activity in which the same activity 
patterns are performed even In the case where there Is some time 
lag. 

15 [0079] Thus, useful information regarding the user's estimated 
activity pattern is previously provided to the user based on the 
estimation. The user can receive desired useful information 
without requesting the service provider 40 to provide information. 
[0080] According to the configuration as described above, the user's 

20 activity pattern is estimated using the discrete model (ACTIVITY 
object) which characterizes the user's activity. Thereby, the user's 
activity can be estimated even more easily. 

[0081] Here, by describing the user's activity model using the 
objects, it is possible to Include information such as the user's 
25 activity details and used public transportation. Thereby, useful 
information related to the above mentioned information can be 
provided. 

[0082] Moreover, as shown in FIG. 14, the activity pattern analysis 
server 33 can display, in the display unit, the user's activity 
30 estimated positions together with the occurrence probabilities in the 
particular time period by using different colors. Thereby, the 
following estimation result can be easily checked on the display 
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screen: for example, at the time point 1, there is the highest 
possibility that the user stays in the position indicated as P2, and 
there is the second highest possibility that the user stays in the 
position indicajted,,aSiiBl..^ 
5 [0083] (4) Other embodiffieffts ' ^-'r*! 

As shown in FIG. 15, according to the above mentioned 
embodiment, a position specification function (the CPU 20A, the 
base station 21 and the access server 31) is included in the portable 
terminal device 20; the activity pattern analysis server 33, the 

10 position information storage unit 35 and the activity pattern 
information storage unit 34 are included in the communication 
project device 30; and the service providing function (server 41) Is 
included in the service provider 40- However, the present invention 
is not limited to the above mentioned configuration. For example, 

15 as shown in FIG. 16, In addition to the position Information storage 
unit 35 included in the communication project device 30, a position 
Information storage unit 35' may be included in the portable 
terminal device 20. This configuration functions effectively in the 
case of realizing a method of obtaining position information with 

20 high frequency. For example, there is a method in which a lot of 
position information is accumulated with certain time intervals on 
the side of the portable terminal device 20, and then the 
accumulated position information is collectively transmitted to the 
communication project device 30 at a predetermined timing. 

25 According to the method as described above, the number of 
transmitting the position information to the communication project 
device 30 decreases. Therefore, the transmission processing 
becomeis easy, and the communication cost can be reduced. 
[0084] Also, as shown In FIG. 17, the communication project device 

30 30 may include the position specification function 20' and the 
service providing function (server 41); and the service provider 40 
may include the activity pattern analysis server 33 and the activity 
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pattern storage unit 34. In summary, at least one of the position 
specification function, the activity analysis server, the position 
information storage unit, the activity pattern storage unit and the 
service providing^functioa^may, bajncluded in one of the portable 
5 terminal device 20, the communication project device 30 and the 
service provider 40. 

[0085] FIG. 18 shows arrangement patterns of each function and 
the respective effects. 

[0086] According to the above mentioned embodiment, the Stay 
10 ACTIVITY or the Move ACTIVITY is judged using 30 minutes as a 
threshold for the detection time in the case where the position of the 
portable terminal device 20 is detected. However, the present 
invention is not limited to this, and various time intervals can be 
applied. 

15 [0087] According to the above mentioned embodiment, a PHS 
terminal device is used as the portable terminal device 20, and the 
position of the PHS terminal device is specified based on the position 
registration signal transmitted from the PHS terminal device to the 
base station. However, the present invention is not limited to this, 

20 and various position specification units may be used. For example, 
the following portable terminal device may be used: a Global 
Positioning System (GPS) reception unit is included, the GPS 
reception unit specifying the position based on the correlations of 
the signals transmitted from a plurality of satellites. 

25 [0088] According to the above mentioned embodiment, various 
information regarding the user's activity area is provided based on 
the activity estimation result. However, the present invention is 
not limited to this. Various information may be applied as the 
information to be provided as following: the activity estimation 

30 result and the current position are compared; and in the case where 
the comparison result shows difference, the user is notified of the 
difference. 
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[0089] Also, according to the above mentioned embodiment, the 
PHS terminal device Is used as the portable terminal device 20. 
However, the present invention is not limited to this, and various 
terminal devices can be applied as following: a cellular phone; a 
5 Personal Digita(IOTA'ssist^n$j^-(P/3^i^^^ ^^l^rGar navigation system; a 
personal computer; a portable TV; a portable radio; and the like. 
[0090] According to the above mentioned embodiment, the service 
provider connected to the network is used. However, the present 
invention is not limited to this, and various other information 

10 providing units may be used. 

[0091] Moreover, according to the above mentioned embodiment, 
the portable terminal device 20 transmits the position registration 
signal to the base station at the predetermined timing. However, 
the present invention is not limited to this. The user may input a 

15 transmission instruction into the portable terminal device 20, and 
the position registration signal may be transmitted at the user's will. 
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